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OPEN-CHANNEL PROFILES
BY NEWTON’S ITERATION TECHNIQUE

D.L. FREAD and T. E. HARBAUGH

Civil Engineering Department, University of Missouri-Rolla, Missouri, U.S.A.

Abstract: Computation of surface profiles for steady gradually varied flow can be ac-
complished by use of Newton’s Iteration Technique. The magnitude of error is controlled
and the profile depth can be conveniently calculated at selected distances upstream or
downstream from a control point. A Fortran IV program is provided for utilizing the
technique in a trapezoidal channei.

Introduction

Computer applications to problems of simulating complex interrelated
systems of channels, dams, bridges, and other hydraulic structures are
increasing. This incieased use of the computer to solve engineering problems
poses new challenges to the designer. Computational methods which de-
signers have employed for several years are under review concerning possible
revisions to adapt them to rapid computation on high speed computers.
Many of the existing design techniques may be conveniently computerized
through use of numerical analysis techniques. One example of the use of
numerical analysis occurs for the computation of steady gradually varied
open-channel flow profiles.

The use of the present hand techniques in calculating open-channel
profiles is generally accomplished by methods such as the direct step. and
the method of directintegration!). These techniques provide values of distance
for specified values of depth from known controls in the ckannel flow. It is
often necessary to obtain the depti. of flow for specified distances from
control points in the channel particulariy when simulating large systems
involving bridges, culverts. etc. The use of direct step, and other hand
techniques, require an interpoiation scheme to provide this information.

The standard step method provides the value of depth at specified distances
from a control point. Chow!) presents this method as a hand technique.
Henderson 2) describes a graphical procedure which is not amiable to compu-
ter application. Prasad 3) discusses a numerical analysis technique of trapezoi-
dal integration which is a convenient method for computer application.
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